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Title: Apparatus for weighing and conveying objects. 

The present invention relates to a diabolo roller conveyor and to an 
apparatus provided with such a diabolo roller conveyor. 

Such an apparatus is known from US 4817744. In this document, a 
fruit sorting machine is described in which, between two endless conveyor 
5 chains parallel in a vertical plane, diabolos are attached which serve for 

supporting the fruits to be conveyed. The diabolos convey the fruits in pairs, 
more specifically so that each diabolo can only support one single product. The 
axles for the diabolos connected to the chains run through vertical axle slots. 
This allows the diabolos to rotate when the axles are in the central axle hole 

10 part. On the other hand, when the diabolos are being raised via a centrally 
arranged weighing guide part, the axles then being moved along upwards in 
the axles slots, the fruits, located on two diabolos together with these diabolos, 
can be passed over a weighing cell and the joint weight of these two diabolos 
and of the conveyed fruit can be determined. Although the advantage hereof is 

15 that for rotating as well as for weighing the same elements can be used, it has 
to be noted that, on the other hand, at most half of the conveying part of the 
chain can be used. When, ftirthermore, the generally known fact is taken into 
accoxmt that the degree of filling of such machines is seldom higher than sixty 
percent, it will be clear to anyone that the efficiency of such a machine is low. 

20 In order to, on the one side, remedy these problems and, on the other 

side, maintain the advantages of this compact set up, the invention provides a 
diabolo roller conveyor provided with rotation axles with diabolo roUers 
mounted thereon, each diabolo roller being divided into two diabolo roller 
halves by an imaginary dividing plane in which the rotation axle too extends, a 

25 locking element being provided which has a locked position and a releasing 

position, while each diabolo roller halve is connected to the rotation axle via at 
least one weighing guide element such that in the releasing position this 
allows an independent movement of each diabolo roller half parallel to the 
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imaginary plane and perpendicular to the rotation axle for the purpose of 
weighing an object located on the respective diabolo roller half and that in a 
locked position, the two diabolo roller halves are intercoupled and are 
rotatably drivable through rotation of the rotation axle. 
5 With great advantage, the diabolo rollers are now used both for 

weighing and rotating, thereby gaining considerable ef&ciencq?^ with respect to 
the above-described construction, while, moreover, material can be saved. The 
fact is that between each pair of successive diabolo rollers an object to be 
weighed can be received. By dividing the rollers into two halves, independent 

10 weighing is still possible. 

In a further elaboration, the diabolo roller conveyor is characterized 
in that the weigh guiding elements comprise at least a single pivot arm which 
is connected to, on the one side, an above-mentioned half, and, on the other 
side, to a rotation axle common for both halves, more in particidar that during 

15 weighing, the pivot arm is horizontal. 

It is noted that NL 8204328 shows a so-called cup sorter in which 
the conveying element, i.e. the cup, is connected to the chain by means of a U- 
shaped bracket. It allows the cup to be dragged over a weighing cell such that 
an accxu:ate weighing of cup with conveyed product is obtained. However, the 

20 combination of conveying on the one path and rotating with the same 

conveying element on a different path is not possible with this construction. 

On the other side, it is known that in the case of roller conveyors, 
according to, for instance, EP 540126, additional weighing ejecting elements 
are inserted between successive rollers. In this manner, the objects can be 

25 rotated when resting on the rollers and be weighed on a different part of the 
conveying path, sxid thereupon be ejected when located on only the weighing 
ejecting elements. 

In a still further elaboration, the diabolo roller conveyor is 
characterized in that when rotating, the halves are interlocked with the aid of 

30 a locking element while the halves are centered. 
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With great advantage, in this manner, an improved rotation is 
obtained when passing inspection cameras. 

In a still further elaboration, the diabolo roller conveyor is 
characterized in that the locking element is a fitting element comprising a 
5 central axle shaft which, when locking, is shd over the rotation axle and is 
inseirted into the halves, while a fitting end fits in matching locking caviiy 
halves of matching halves, while these halves are pressed together and are 
locked in a position centered relative to each other. More in particular, the 
fitting end comprises a truncated, four-sided pyramid, tapering towards the 
10 end or a truncated oval cone tapering towards the end. 

What is achieved in an advantageous manner is that such form 
combinations produce a fidction such that the mutual positions of the halves 
are always maintained so that, when rotating and hence when recording 
images of the products to be conveyed, these objects or products will make no 
15 undesired movements. 

In a special embodiment, the fitting element is held in locked 
position by a clamping spring, pressing against the axle shaft in the direction 
of the rotation axle. 

To this end it holds that in a suitable manner, from the sides of the 
20 conveyor, the locking element can be inserted into and held in the correct 
position in the two halves. 

The invention also provides an apparatus provided with a diabolo 
roller conveyor according to the invention, wherein the apparatus comprises a 
weighing cell over which the diabolo rollers, provided with supporting 
25 elements, are guided by the supporting elements, while the locking element of 
a respective diabolo roller is in the releasing position when a diabolo roller is 
guided over the weighing ceU and the locking element is in the locked position 
when rotation of the diabolo roller is required. 
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In a suitable manner, after being joined and locked to form one 
whole, the convesdng elements are passed over a weighing cell in the correct 
position. 

The present invention will be elucidated with reference to a drawing. 
5 In the drawing: 

Fig. 1 shows in perspective view the apparatus according to the 
invention for the situation in which both halves are centered; 

Figs. 2A-2D show a number of parts of the apparatus according to 
the invention, 

10 Fig. 3 shows how the parts according to Figs. 2A-2B fit together, 

Fig, 4 shows in perspective view the halves locked to form one 
diabolo, and 

Fig. 5 shows the situation in which the diabolo halves are led to a 
weighing cell. 

15 In the different Figures, the same parts have the same reference 

numerals. 

In the elaboration of the apparatus 1 according to the invention as 
represented in Fig. 1, an article, object or product A lies on two diabolos 
between which a conveying position is formed. Each diabolo is built up from 

20 two halves 2 and the two halves are connected to the same rotation axle 3. 
These rotation axles 3, generally of horizontal direction, form the connection 
with an endless conveyor (not shown), for instance a conveyor chain around 
two end wheels, of which at least one is connected to a driving motor. Such a 
machine is typically used as sorting machine with which the products carried 

25 along imdergo all sorts of tests such as weighing, form definition and color 
definition, then labelling, electronically or physically, and, finally, being 
discharged onto discharge and packaging conveyors. 

In particular, according to the present invention, a construction is 
conceived with which articles, carried along in diabolos divided into two 

30 halves, can be rotated as well as weighed. In the technical field of sorting fruit, 
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both treatments are of the utmost importance. First of all rotation, because it 
must be possible to inspect fruit from all sides as to color and imperfections, 
and then weighing, for combining products with the correct weights when 
packaging. By dividing the diabolos in two and providing them internally with 
5 the proper parts, all positions-between diabolos can be used for both 
operations. 

In Figs. 2A-2D, the parts are represented: 
in Fig. 2a one diabolo half with aU parts attached thereto as well as cut out 
portions, and therefore to be considered as one single piece of material; 
10 in Fig. 2B an essential connecting element between one diabolo half and a 
rotation axle, i.e. a pivot arm 6; 
in Fig. 2C a rotation axle 3; and 

in Fig. 2D a locking element 9 serving for locking the two halves 2 such that 
the two halves will be centered and maintained centered and hence will 
15 function as one single diabolo so that a reliable rotation of the products A is 
obtained. 

In Fig. 2A, a diabolo half 2 is shown, with two recesses, pivot arm 
cavities 7 therein, for accordingly including two pivot arms 6 therein. More in 
particidar, in these cavities 7, pivot arm axle cavities 8 are present in which 

20 axles are included which connect a pivot arm 6 for rotation to a diabolo half 2. 

Further, in the embodiment shown, on each side of a diabolo half 2, 
two supporting elements 4 have been provided for directing and passing over a 
weighing cell a diabolo consisting of two halves 2. Furthermore, in Fig. 2A, in 
the inside of the diabolo half 2, a locking cavity half 10 is indicated. It provides 

25 space to half of a fitting end 11 of the locking element 9. Finally, diabolo axle 
holes 5 are noted, at least half thereof, through which the rotation axle 3 is 
inserted. 

In Fig. 2B, a pivot arm 6 is shown in more detail. On the two ends of 
the main body or the arm a pivot arm axle hole 14 and a diabolo axle guide 15 
30 are present. In combination with the above, it will be clear that the end with 
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hole 14 is located in the inside of half 2 at the location of the pivot arm axle 
hole and, there, is rotatably connected to half 2, while axle guide 15 fits aroxind 
the rotation axle 3. It wiU be clear that by means of the two arms 6, one half 2 
is coimected via the rotation axle to the endless conveyor and that, 
5 furthermore, these arms allow such a half 2 to move substgaitiaUy vertically. 
The rotation axle 3 in Pig. 2C is inserted through the above- 
mentioned axle guides 15 and is, furthermore, connected to the endless 
conveyor and is, generally, perpendicular to the direction of travel, for instance 
the direction of the conveying chain (not represented). 

10 In Fig. 2D, the locking element 9 is shown in more detail. When 

being shd over the central rotation axle 3 and inserted into a locking cavity 
half 10 of the same shape, a fitting end 11 coainected to an axle shaft 12 and 
having, in the embodiment shown, the shape of a truncated pyramid, will press 
the halves together and keep them together through firiction. This pressing 

15 takes place by having a cam following element 13, connected to the other end 
of the axle shaft 12, follow a cam movement such that on a particular part of 
the transport path, locking element 9 is pressed inwards and performs the 
above-described function. For as long as the halves 2 are to remain centered, 
i.e. dtudng rotation of the products in order to have them depicted, the locking 

20 element remains pressed-in. 

In Pig. 3, the above-described parts have been fitted into one half 2. 
For clarity's sake, the looking element 9 has also been inserted into the half 2 
and it can be seen how fitting end 11 fits into the locking cavity half 10 and 
thus maintains the half in its place. 

25 In Fig. 4, a diabolo, centered and locked to form a whole is indicated, 

while the pressing action is represented by a clamping spring 16, shown here 
in combination with the cam following element 13. This is a different but also 
realizable manner of pressing-in and maintaining locked. 

In Pig. 5 it is indicated how the diabolo halves 2 are positioned for 

30 weighing. It has already been elucidated hereinabove that for weighing, the 
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halves 2 should not be locked. This means that a possible locking prior to the 
weighing should be abandoned but also that all halves are to be brought into 
the proper position. In Fig. 5 it is indicated how the halves with support points 
4 are passed over an upward guide 17 towards a horizontal weighing surface of 
5 a weighing cell 18. It will be clear that because of the scale of this Figure, it 
cannot be seen that the halves are, in principle, not locked, and moreover that 
this locking must be abandoned at least immediately prior to reaching the 
weighing cell. 

The articles A wiU be located between two halves 2 while the 
10 dimensioning of the different parts as described hereinabove is such that, 
when being dragged over the weighing cell 18, the pivot arms, more in 
particular the connecting line between the axle centers of the diabolo axle 
guide and the pivot arm axle fitting in the pivot arm axle cavity, will come to 
he horizontally to thus avoid moments offeree which may disturb the 
15 weighing. 

It is further noted that also in case no locking element is included for 
locking the halves, specifically with very small intermediate distances between 
the halves and with less high conveying speeds, a good rotation of the objects is 
obtained. Furthermore, this gives an apparatus in which the conveying 
20 elements consist of less parts. 

It will be clear to any skilled person that minor and evident 
modifications are possible and fall within the range of the accompanying 
claims. 
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